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(57) ABSTRACT

A signal switching circuit allows a PCle card access to addi-
tional data channels when 1nstallation of the PCle cards on

first and second PCle connectors are detected. First and sec-
ond PCle connectors output a first detection signal when each
of the first and second PCle connectors receives a PCle card.
The first and second PCle connectors output a second detec-
tion signal when each of the first and second PCle connectors
does not recerve a PCle card. A first multiplexer recerves the
first or second detection signal and connects an input terminal
to first or second output terminal of the first multiplexer, to
transmit PCle signals to the first or second PCle connector. A
second multiplexer receives the first or second detection sig-
nal and connects an mnput terminal to first or second output
terminal of the second multiplexer, to transmit PCle signals to
the first or second PCle connectors.

4 Claims, 1 Drawing Sheet
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SIGNAL SWITCHING CIRCUIT AND
PERIPHERAL COMPONENT
INTERCONNECT EXPRESS CONNECTOR
ASSEMBLY HAVING THE SIGNAL
SWITCHING CIRCUIT

BACKGROUND

1. Technical Field

The present disclosure relates to a peripheral component
interconnect express connector assembly having a signal
switching circuit.

2. Description of Related Art

In general, a chipset arranged on a motherboard can pro-
vide sixteen pairs of data channels to two peripheral compo-
nent interconnect express (PCle) X16 connectors, which are
arranged on the motherboard. Thus each PCle X 16 connector
can transmit data through eight pairs of channels only. For
example, when the chipset provides sixteen pairs of data
channels, eight pairs of data channels are provided to a first
PCle X16 connector, and the other eight pairs of data chan-
nels are provided to a second PCle X16 connector. When the
first PCle X16 connector receives a PCle X16 card, and the

second PCle X16 connector 1s free, the added PCle X 16 card

1s able to communicate with the motherboard only through
the original eight pairs of data channels. At the same time, the
eight pairs of data channels of the second PCle X 16 connector
are not used. Therefore, there 1s room for improvement in the
art.

BRIEF DESCRIPTION OF THE DRAWING

Many aspects of the embodiments can be better understood
with reference to the following drawing. The components in
the drawing are not necessarily drawn to scale, the emphasis
instead being placed upon clearly illustrating the principles of
the present embodiments.

The FIGURE 1s a circuit diagram of a signal switching
circuit 1n accordance with an embodiment.

DETAILED DESCRIPTION

The disclosure, including the drawing, 1s illustrated by way
of example and not by way of limitation. References to “an”
or “one” embodiment 1n this disclosure are not necessarily to
the same embodiment, and such references mean “at least
one.”

The FIGURE shows a signal switching circuit 10 1n accor-
dance with an embodiment. The signal switch circuit 10 1s
arranged on a motherboard 1. A chipset 200 1s arranged on the
motherboard 1 and provides sixteen pairs of data channels,
which accord with peripheral component interconnect
express (PCle) protocol. In one embodiment, two PCle X16
connectors 20 and 22 are arranged on the motherboard 1.

The signal switch circuit 10 includes two multiplexers 100
and 110. Input terminals I1 and 12 of the multiplexers 100 and
110 are connected to the chipset 200, each of the input termi-
nals I1 and 12 receiving eight pairs of the data channels from
the chipset 200. A first output terminal Al of the multiplexer
100 1s connected to the PCle X 16 connector 20, and a second
output terminal B1 of the multiplexer 100 1s connected to the
PCle X16 connector 22, to output the eight pairs of data
channels to the PCle X16 connector 20 or to the PCle X16
connector 22. A first output terminal A2 of the multiplexer
110 1s connected to the PCle X 16 connector 22, and a second
output terminal B2 of the multiplexer 110 1s connected to the
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PCle X16 connector 20, to output the eight pairs of data
channels to the PCle X16 connector 22 or the PCle X16
connector 20.

An enable terminal E1 of the multiplexer 100 1s connected
to a detection pin Present1# o the PCle X16 connector 20. An
enable terminal E2 of the multiplexer 110 1s connected to a
detection pin Present2# of the PCle X16 connector 22. The
multiplexer 100 can connect the input terminal I1 to the first
output terminal Al or to the second output terminal Bl,
according to voltage level of signals received by the enable
terminal E1, to output eight pairs of data channels received

from the chipset 200 to the PCle X16 connectors 20 and 22.

The multiplexer 110 can connect the input terminal 12 to the
first output terminal A2 or to the second output terminal B2,
according to voltage level of signals receitved by the enable
terminal E2, to output eight pairs of data channels received
from the chipset 200 to the PCle X16 connectors 20 and 22.
When the PCle X 16 connector 20 receive a PCle X 16 card,
and the PCle X16 connector 22 does not receive a PCle X16
card, the detection pin Presentl# of the PCle X16 connector
20 receives a low level signal, such as logic 0, and the detec-
tion pin Present2# of the PCle X16 connector 22 receives a
high level signal, such as logic 1. Thus the enable terminal E1
of the multiplexer 100 receives a low level signal, and the
enable terminal E2 of the multiplexer 110 receives a high
level signal. The mput terminal 11 1s connected to the first
output terminal Al of the multiplexer 100, and the nput
terminal 12 1s connected to the second output terminal B2 of
the multiplexer 110. Fight pairs of data channels received
from the chipset 200 by the multiplexer 100 are outputted to
the PCle X16 connector 20, and eight pairs of channel data
received from the chipset 200 by the multiplexer 110 are also
outputted to the PCle X16 connector 20. The PCle X16 con-
nector 20 thus recerves sixteen pairs of data channels.
When the PCle X 16 connector 20 does not recetves a card,
and the PCle X 16 connector 22 recerves a PCle X 16 card, the
detection pin Presentl# of the PCle X16 connector 20
receives a high level signal, and the detection pin Present2# of
the PCle X16 connector 22 receives a low level signal. The
enable terminal E1 of the multiplexer 100 thus receives a high
level signal, and the enable terminal E2 of the multiplexer 110
receives a low level signal. The input terminal 11 1s connected
to the second output terminal B1 of the multiplexer 100, and
the input terminal 12 1s connected to the first output terminal
A2 of the multiplexer 110. The eight pairs of data channels
received from the chipset 200 by the multiplexer 100 are thus
outputted to the PCle X16 connector 22, and eight pairs of
data channels recetved from the chipset 200 by the multi-
plexer 110 are also outputted to the PCle X16 connector 22.
The PCle X16 connector 22 thus receives sixteen pairs of data

channels.
When the PCle X16 connector 20 receives a PCle X16

card, and the PCle X 16 connector 22 also receives a PCle X16
card, the detection pin Presentl# of the PCle X16 connector
20 recerves a low level signal, and the detection pin Present2#
of the PCle X 16 connector 22 also recerves a low level signal.
Thus the enable terminal E1 of the multiplexer 100 and the
cnable terminal E2 of the multiplexer 110 both recerve low
level signals. The mput terminal 11 1s connected to the first
output terminal Al of the multiplexer 100, and the 1put
terminal 12 1s connected to the first output terminal A2 of the
multiplexer 110. Eight pairs of data channels received from
the chipset 200 by the multiplexer 100 are outputted to the
PCle X16 connector 20, and eight pairs of data channels
received from the chipset 200 by the multiplexer 110 are
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outputted to the PCle X16 connector 22. In this case, each of
the PCle X16 connectors 20 and 22 recerves eight pairs of
data channels.

The multiplexers 100 and 110 detect when the PCle X16
connectors 20 and 22 recerve PCle X16 cards through the
enable terminals E1 and E2 and the detection pins Presentl#
and Present2#, and connect the mput terminal to the corre-
sponding {irst output terminal or to the corresponding second
output terminal, to output a further eight pairs of data chan-
nels to the PCle X16 connector 20 or to the PCle X16 con-
nector 22.

In other embodiments, the PCle X16 connectors 20 and 22
may be replaced by PCle X8 and PCle X32 connectors. That
1s, the input terminal I1 of the multiplexer 100 1s connected to
a first group of pins of the chipset 200, to receive a first group
of data channels from the chipset 200. The input terminal 12 of
the multiplexer 110 1s connected to a second group of pins of
the chipset 200, to recetve a second group of data channels
from the cthset 200. The first output terminal Al of the
multiplexer 100 1s connected to a first group of pins of a first
PCle connector, and the second output terminal B1 of the
multiplexer 100 1s connected to a first group of pins of a
second PCle connector, to transmit the first group of data
channels from the chipset 200 to the first group of pins of the
first PCle connector or to the second PCle connector. The first
output terminal A2 of the multiplexer 110 1s connected to the
second group of pins of the second PCle connector, and the
second output terminal B2 of the multiplexer 110 1s con-
nected to the second group of pins of the first PCle connector,
to transmit the second group of data channels from the chipset
200 to the second group of pins of the first PCle connector or
to the second PCle connector. The enable terminals E1 and E2
of the multiplexer 100 and 110 are respectively connected to
the detection pins of the first and second PCle connectors.

Even though numerous characteristics and advantages of
the disclosure have been set forth 1n the foregoing description,
together with details of the structure and function of the
disclosure, the disclosure is illustrative only, and changes
may be made 1n detail, especially 1n the matters of shape, size,
and the arrangement of parts within the principles of the
disclosure to the full extent indicated by the broad general
meaning ol the terms in which the appended claims are
expressed.

What 1s claimed 1s:

1. A signal switching circuit connected between a {first
peripheral component interconnect express (PCle) connector
and a second PCle connector, the signal switching circuit
comprising;

a first multiplexer comprising an input terminal, a first
output terminal, a second output terminal, and an enable
terminal, wherein the mput terminal 1s connected to a
first group of pins of a chipset of a motherboard, to
receive a first group of PCle signals, the first output
terminal 1s connected to a first group of pins of the first
PCle connector, the second output terminal 1s connected
to a first group of pins of the second PCle connector, the
enable terminal 1s connected to a detection pin of the first
PCle connector; and

a second multiplexer comprising an mnput terminal, a first
output terminal, a second output terminal, and an enable
terminal, wherein the input terminal of the second mul-
tiplexer 1s connected to a second group of pins of the
chipset, to recerve a second group of PCle signals, the
first output terminal of the second multiplexer 1s con-
nected to a second group of pins of the second PCle
connector, the second output terminal of the second
multiplexer 1s connected to a second group of pins of the
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first PCle connector, the enable terminal of the second

multiplexer 1s connected to a detection pin of the second

PCle connector:;
wherein the detection pin of each of the first and second

PCle connectors outputs a first detection signal when
cach of the first and second PCle connectors receives a
PCle card, the detection pin of each of the first and

second PCle connectors outputs a second detection sig-
nal when each of the first and second PCle connectors
does not receive a PCle card, the first multiplexer
receives the first or second detection signal through the
enable terminal and connects the 1nput terminal to the
first or the second output terminal of the first multi-
plexer, to transmit the recerved PCle signals to the first or
the second PCle connector, the second multiplexer
receives the first or second detection signal through the
enable terminal and connects the 1nput terminal to the
first or the second output terminal of the second multi-
plexer, to transmit the received PCle signals to the first or
the second PCle connectors.

2. The signal switch circuit of claim 1, wherein the first and
second PCle connectors are PCle X16 connectors, the first
and second groups of PCle signals each are eight pairs of
channel data; when the first PCle connector receives a PCle
X16 card, the detection pin of the first PCle connector outputs
a low level signal, when the first PCle connector does not
receive a PCle card, the detection pin of the first PCle con-
nector outputs a high level signal; when the second PCle
connector recerves a PCle X16 card, the detection pin of the
second PCle connector outputs a low level signal, when the
second PCle X16 connector does not receive a PCle card, the
detection pin of the second PCle connector outputs a high
level signal; when the enable terminal of the first multiplexer
receives the low level signal, the first multiplexer connects the
input terminal to the first output terminal of the first multi-
plexer, when the enable terminal of the first multiplexer
receives the high level signal, the first multiplexer connects
the 1nput terminal to the second output terminal of the first
multiplexer; when the enable terminal of the second multi-
plexer receives the low level signal, the second multiplexer
connects the input terminal to the first output terminal of the
second multiplexer, when the enable terminal of the second
multiplexer receives the high level signal, the second multi-
plexer connects the mput terminal to the second output ter-
minal of the second multiplexer.

3. A peripheral component interconnect express (PCle)
connector assembly comprising:

a first multiplexer comprising an enable terminal, an 1nput
terminal, a first output terminals, and a second output
terminal, wherein the 1mput terminal 1s connected to a
first group of pins of a chipset of a motherboard, to
receive a first group of PCle signals from the chipset;

a second multiplexer comprising an enable terminal, an
input terminal, a first output terminals, and a second
output terminal, wherein the mnput terminal 1s connected
to a second group of pins of the chipset, to recerve a
second group of PCle signals from the chipset;

a first PCle connector, wherein a first group of pins of the
first PCle connector 1s connected to the first output ter-
minal of the first multiplexer, a second group of pins of
the first PCle connector 1s connected to the second out-
put terminal of the second multiplexer, a detection pin of
the first PCle connector 1s connected to the enable ter-
minal of the first multiplexer, to output a detection signal
to the enable terminal of the first multiplexer according
to the first PCle connector recerving a PCle card or not;

and
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a second PCle connector, wherein a first group of pins of
the second PCle connector 1s connected to the second
output terminal of the first multiplexer, a second group
ol pins of the second PCle connector 1s connected to the
first output terminal of the second multiplexer, the detec-
tion pin of the second PCle connector 1s connected to the
enable terminal of the second multiplexer, to output a
detection signal to the enable terminal of the second
multiplexer according to the second PCle connector
receiving a PCle card or not;

wherein the first multiplexer connects the input terminal to
the first output terminal or the second output terminal
according to the detection signal recerved by the enable
terminal of the first multiplexer, the first multiplexer
outputs the first group of PCle signals received from the
chipset to the first group of pins of the first or the second
PCle connector; the second multiplexer connects the
input terminal to the first output terminal or the second
output terminal according to the detection signal
received by the enable terminal of the second multi-
plexer, the second multiplexer outputs the second group
of PCle signals received from the chipset to the second
group of pins of the first or the second PCle connector.

4. The PCle connector assembly of claim 3, wherein the

first and second PCle connectors are PCle X16 connectors,
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the first and second groups of PCle signals each are eight pairs
of channel data; when the first PCle connector receives a PCle
X16 card, the detection pin of the first PCle connector outputs
a low level signal, when the first PCle connector does not
receives a PCle card, the detection pin of the first PCle con-
nector outputs a high level signal; when the second PCle
connector receives a PCle X16 card, the detection pin of the
second PCle connector outputs a low level signal, when the
second PCle X 16 connector does not recerve a PCle card, the
detection pin of the second PCle connector outputs a high
level signal; when the enable terminal of the first multiplexer
receives the low level signal, the first multiplexer connects the
input terminal to the first output terminal of the first multi-
plexer, when the enable terminal of the first multiplexer
receives the high level signal, the first multiplexer connects
the 1input terminal to the second output terminal of the first
multiplexer; when the enable terminal of the second multi-
plexer receives the low level signal, the second multiplexer
connects the mput terminal to the first output terminal of the
second multiplexer, when the enable terminal of the second
multiplexer receives the high level signal, the second multi-
plexer connects the mput terminal to the second output ter-
minal of the second multiplexer.

G ex x = e
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